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DECERMINATION OF AVIATION=-GASOLINE
 OCPANE RAPINGS BY THE 1-C PROCESS

ﬁigurea and grapho are appende§7

This stendard determines the detonation stability = expressed in
octane ratings - of aviation gasolines by the 1-C process.

The octane rating so determined is numerically equal to tle per—
contage Ly volume of iscoctane (E,Z,A-trimot_iwlpenbam) in a mixture of
igooctane and normal heptares ‘The wnatability of thiaww
is equivalent to that of tho tested fuel during an exporimental comparison

.

of the two. P
e bontation
For fuels having a greater cweswinm gtability than isooctane, the
*le‘/ s ‘0 . !
ﬁ|ﬂ"w”ambil:i.f,y is expressed ag an arbltrary (exerapolated) octane
rating.
Octane rating as determined by the 1-C process iz designated as

follows: O» R4/1-Cj for example, 95/1-C.

I, APPARATUS
ole fﬂﬂa //.o #

1. To deoterming the wwpleeiss stability of fuels, use the set-up
described in the supplements

II. CALIBRATING FUELS
2. Primary Calibrating Fuels
The following are to be used as primary cixl}pra‘aing fuels: e

. -
N e ] o

a) Normal heptane
b) Isooctane (2,2, 4~brimethylpentane)
¢) lisococtane with an admixture of tetraecthyl lead in:the
form of ethyl liquid R=9 (GOST 98¢~44)
Normal heptane and isoochane must correspond o GOST 5114l (Replaced by the
All-Union State Standard 511=46)s ‘

RESTRIGTED
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Sgoopdary Calibrating Fuels

For secendary calibrating fucls the following are recommendedt
a) Technical isooctane (TI) with an octane rating of 92-
93 as determined by the motor proceca :
b) Aviation gagoline directly distilled from Paku eil
B-70 GUST 10L2-44 (Replaced by the All-Union

State Standard 1012-46)
¢) Technical lscoctanc with a 3 milliliters per kilogram

ol 9 (3 TI)
d) Casoline B-70 with a 3 milliliters per kilogram ad=

mixture of B=9 (31-70)

4 To debermino the explogive stability of fuels having octanc ratings

1ess than 90, use fuels specified in subparagraphs (a) and (L),

For similar determinations involving fuels with octane ratings in

excess of 90, employ fuels specified in subparagraphs (¢) and (d).

To insure greater experimental yleld, each bateh ol secondary cali-

brating fuele and thelr pure nixtures as well as those with 3 milliliters

per kilogram of 59 added must be calibrated against the primary calibrating

fuels in no less than five laboratorles.

raged results of the calibration should then be arranged in a table

Ave

or a graph showing transfor from the secondary calibrating fuels to the

primary. Lhis is to be attached to the results obtained with secondary

calibrating fuels.

Secopdir

T4 is permlgsible to use the Us 8s calibé;ting fuels

tedcacthyl
i ana sy e

Notat

TII. PREPARATIONS FOR LHE TEST
5, In testing fuels, the following engine operating conditlons are
to be observed: ‘ |

a) Hevolu‘aions per minute, 1200112.

b) Constant spark advance, 35Ll degreq tio top dead cen‘aer‘

for all degrees of compress:ton

RESTRIGTED




e)

d)

g/

i)

3

k)

m)

n)

o)
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Valve clearances of a cold enginet
Intake valve, 0.2 millimeters (0,008 inehes)
[xhavat valve, 0.25 millimeters (0.0l inches)

Coplant temperature, wots degrees Centigrade
(37449 degreec Fahrenheit), which ig measwred
by a thermometer inserted into the oylinder
drain pipe.

Coolant, ethylene giyeol

Intake air temperature, 52%3 degrees Centigrade
(125%5 degrees Fahrenheit)

Pemperature of the heated mixtures, 104411 degree
Centigrado (2202 degrees Fahrenheit)

Oil MS (COST 1013=41)

Crankcase oil pressure, 4.210.7 kilograms §er square
contimeter (60510 /Russian/ pounds per square
[ﬁussiag7 inch

Carburetor adjustment: To obtain maximum thermocouple
reading

Potentiometer adjustment, zero reading

Standard temperature is established for pure benzene
and a mixture of 87 percent isooctane plus 13 per=
cent normal heptana.

The humldity of the intake alr durirg the test must
be within 3457 grams of water vapor per 1 kilogram
of dry air (from 25-50 graing of water vapor per
Rugglan pound of dry air).

Compression, variable

6« The micrometer adjustment is checked by pouring 140%0.5 milli-

liters of water into the combustion chamber, through the thermecouple

opening~ The water should rise to the upper level of the opening with the

valves closed and plston at top dead certer, a position corresponding to

RESTRICTED
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the beginning of the working eycle. In this positicn, the compreseion

mierometer must indleate 0.5 inches which corresponde to & cempressien

ratic of 5:51l.

7. Gonstruction of the Standayd lenporature Lines
Thermoecuple resdings, by means of wh?ch octane ratings are
Judged, differ for fuele with different W"smimm, and are
dotormined by the linee of standard temperatures. These lines are
constructed in this manner:

a) First the englne is warmod ups Then pure benzone
ig poured into one of the carburetor fuel compart=
nents and a mixture containing 47 percent isooctane
and 13 percont normal heptane into the other. For
a given compression ratio & maximum reading of the
‘thermocouple is obtained for each fuel,

b) The mixture composition is maintained for a maximwn
temperature reading, and the ratio of compreseion
ig then varied until the themmocouple reading ie
fdentical for both fuels., The ratio of conpression
thus achieved determines one point on the line of
standard temporatures, the point of equal tempera-
ture of benzene and the 87 percent octane mixture.

Thie point of equal temperature is determined on the
‘ basis of no less than 3 trials for each fuel, trial
' : results being averaged for each fuel.
b In détermining the point of equal temperature the
‘ discrepancy between average temperatures, employing
!" ! benzene and the isooctane mixture, must not exceed
1 degree Centigrade (2 degrees Fahrenheit).
Notet Since the vqriat,ion of compression = n‘ecessary‘in areiving
at the aqﬁal temperature point - is apb to cause a
change in mixture composition at the maximum témperaturs,

RESTRICTED
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the follewing procedure ig rocomnended;
1) Maintaining the preliminary adjustment
of the mixture compesition for maximum
temperature (aubparasrnph a!) come
preseion is varied until equal tempara=
tures are obtained for both fuele,
2) Fora given compression, the mixture is
adjusted for maxclmunm temperature, and
in case of necessity, compression is
determined once again.
¢) Without changing the mixture composition, and worling
with benzene, compression is decreased by 1 unit,
and a tenperature reading is taken.
d) The graph of figure 1 (Construction of the Standard
: Lemperature Line) hag compression ratios shown
along the absclsss axis, and the thermocouple
roadings along the ordinate axis. Points 'a! and
'd! Joined by a dashed line on figure 1 represent
temperaturss for tws different compression ratios
when working with bonzene, and are labeled "$he
bénzene line',
e) Point 'b! of bhe diagram is located at a temperature
equal tc that of peint 'dt, plus % of the tempera~
ture difference between points 'a' and 'dt, for a
compression ratio equal tu tkmt of po.int - Un
£) Strajght AMWW through the 1:oi;1‘a 'a of.‘ i
equal temperatures of benzene and the mixbura of
calibrating fuels of &7 octane A ‘/&'oin‘b 'b'yis called ‘

the line of standard temp eratures, by means of

datenatin
which a determination of the wﬂﬂstabﬂiﬁy of

fuels is mades This consbruction is elearly shown

on figure L, appended.

RESTSP 16T s\,
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The gtandard temperature line nust be determined
daily before tests.

For this daily determination & mnlxture of aecandgry
calibrating fuels calibrated againgt the primary
calibrating fuels can be used, the primary fuals
having an cetane rating of 87 ae detormined by

the motor procans.

g. Bgeulatlon of hg Mixture gontent for Maximun LPemparabure

‘ Rogulation of mixture contant for maximum temperature is effoctad
vy changing the mixture-levels in w carbureter fuel compartsents containing
the teoted fuel and the mixture of calivrating fuels, respectively.
a) Under given test onditions, the trend of this

regulation corresponding to temperature incroase

ig detemined, and the mixture content is varled
wntil the thermocouple reading is a maximum.  The
fuol level at this point is noted.

b) Having established the fuel level for maximum tempera=
ture, the mixture is then onriched, its level being
raised consecutively by 1 graduation of the measuring
graduated glass—scalé. ''he temperature reading
corrasponding to each 'fuel level is notad. 'This
enrichment of the fuel mixbure is continued uwntil
the temperature has fallen ab least 9 degrees

s R Fahrenheit (5 degrees Centigrade).

. e ¢) 'The fuel level is again sob for maximum temps rature,
and the prcedurs of subpnr#graph {v) i3 repeated,
while lowering the £uel’ level. This lowering is |

5 : continued wibil the temperature has :ad.léﬁ at least

: , 9 degrees Fahrenheis (5 dagree mntigrade). |

‘d) 'J.‘he fusl leval is again set by means of ‘bhe gradua‘aed

scale ho an average level corresponding to the

ma:ci.mum ’aenrpembure readings obta:l.ned he ehofore,

RE%MW D
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and this level corresponds o the opbtimwn
nixture composition o give naximun tempera=
turee
Thip fuel level must pe furthar checkads To
do this, temperature readings are again taken
for fusl lovels 1 graduation higher and lower
than the one founds If for one of these new
lavels, & temperature in excess of the one
feund above 18 read, the enbtire regulation
wag perforned erroneously, and the whole
; process must be rapeated. .
‘f" L Before recording the readings allow time enough
‘ for tho temperature 40 become stabllized.
Tha fuel leval eorrooponding to the maximum
'bémparnbum must lie betwaen the 0:8=1.8
graduahions of the glass-scales For certain
fuels, pulfillnent of this condibion might
require a change in the nozzle diameter. How=
gver, Lf this condition cannot be met when
working with the primary calibrating fuels, the

fuel system is probably cloggeds

(e

TV, SLARTING AND SPOPPING OF THE ENGIN
9. 8harting Pgeparatior{s
a) 04l (about 4 14ters) is poured into the crankease
as far as the ‘upper edge of the. peep window, and !
the electric oil heater turned ore |

b) Ehhylene glycol is poured inte the cylinder Jacket

0 a Lovel of 20, mmm—&{ gron the totton edgs a z‘

of the paep window. :

e 2012/03/23 : CIA-RDP82-00039R000100170022-9
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RESTRIGTED

o) Fuel is poured inte ene of the earburetor

g to wam up the enginegs
r coll is '

compartment

‘fhe water patcock of the condense

d)
4 wator circulates

opened 0 nake sure tha

through the eodle

t

10, §tapting tho foaingd
41 temperature

After the engine ig gtarted and the crankease O

nee 45-50 degreas centigrade, proceed a8 followsi

reac
) on the notor=genarator

a) Tum
p) Tumn on the ignition
¢) Connect the feed=-1ine

11. Stopping tne En
Stop the engine 38 follous:

a) Discornect the fuel feod-line

p) Tum off the {gnition

c) Disconnoct the electric swib ches

V. coNpuck OF IHE PEST
d of the following operationa’

12, The test is compriee
al conditions

a) Attainment of average experiment

working with the tested fuel.

b) Comparison of the tested fuel with the calibrating

£\1@l 8

:porimental Conditions with the Tested Fugl

13. Attainmen“a of Averags

a) With the engine warned ups & comp‘resaion ratio

is {irst established gomewhat below. yglq at, - i

which the sbandard “aampera‘t-ure is expeched-

ch ‘the engﬂ.ne ‘o ‘ahe tested i‘uel-
ula'oed for

Then awiﬁ
) The mixbure. is then roughly reg
and the compres‘i

maximun temperabure,
conhrolled 80 ‘ahat We empara’a

ﬂE‘iTBIGTEﬂ
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RESTRICTED

what below the standard temperature.
¢) The mixture then Ls regulated for maximun

ﬁempera‘hure according to paragraph 8,

d) Compresesion ie finally regulated so that
the thermocouple reading dees not differ
by more than 2 degrees Fahrenheit (L
dogree Centigrade) from the atandard
temperature, correspondlug te the given
coingresslon ratle.

For the determined compression ratio,

the comparigson of the tested fuel with
a mixture of the callibrating fuels is

then made.

14+ Comparison of the Tested Fuel with the jdxture of Calibratiae Iuels

This comparlson ls effected as follows:
a) Without changing tho compression established
for the tested fuel, btwo mixbures of

calibrating fuels are poured into the
enpby fuel compartments. The mlxtures
are so chosen &g to glve one large and
one small reading of the thermocouple
respectively, compared to that obtained
with the tested fuel.
Regulation of the miﬁtﬁres for maximum
‘tempara‘aur:a is condticted separately ‘for
each mixture. ol | j
b) Having picked two _fc‘t‘:mpb"sq.ﬁonsuﬁo calibrating
fusls, ‘b‘a‘awee‘hfwhioh 1ice the ﬁéétéd fuel,
the e"ﬁging“ is "ewii hed altemately to the

. toested dels

ed in Part - Sanitized Copy Approved for R 012/03/23 : CIA-RDP82-00039R000100170022-9
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Por eash fuek. After each ewltchover,
allow btime for the temperature te
stabilize iteelf before making & read=

QLHE’,O

¢) Onee the average-temperature readings

o

d) 'The octane rating of the fuel is found from the computed

Declassified in Part - Sanitized Copy Approved for Release 2012/03/23 : CIA-RDP82-00039R000100170022-9

for all the fuels ls obtalned, the
componktbion of the callbmb;w fuel

el fenntien :
ilxbure (having oy eesdesksm stabllity
oquivalent to bhat of the testod fuel)
is then piven by tho fomulal

B, =B

2
53 = Bl ,"_'J'.“l - f,z},
by = b2
Wheres by = porcentage composition of the less

explogsive calibrutbing fuel in the
callbrabing tuel mLxburo y ‘the

mixture being more explosive than

bhie tested fuel;

By — samo ag l]l for a mixture loss
explosive than the tosbed fuels

Bg - gumne a8 Ul and D2 for an equivalent

mixtuiog

tq, bs and tq = Semporatures for rospective fuels.
L v2 3

T cases when the btested fuel is compared with Lsooctane
containing various admixbures ol R=9, bthe R=9 content
o oL the equivalent mixbure is computed by the same

fonnula, considering B bo indicate =9 content of the

fuel.

mixbure and the transfer scale.

This rabting must be determined within an accuracy of 0.l

8 unlt.

RESTRICTED
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¢) Stir the mixture of callbrating fuels
thoroughly before pouring it into the
fuel tanks and first pre-rinse the
piping with the same fuel.
£) During the toet, check the engine condition
by turning coff the ignition. Combustion
ghould then cease instantly, in both the
case of the tested fuel and the calibrating
mixtures.
Ocourrence of flaghes with the ignitien oft
\‘ indicates engine defoctss The test should
of course be stoppad until such a cordition

is corpscted. Cause of thase defects 1s due

i ‘ to; Carbon formation in the cylinder, or %o

leud deposits on sparkplug alectrodes.

VI. CUNSTRUGPION o DHE LRANSFELR SCALE
15. In order to construct a transfer-scale from secondary to primary

calibrating fuels, tests in paragraphs 12-14 are pe:fformed.

In corstructing this scale, primary calibrating fuels are used
as test fuels along with corresponding oquivalent mixtures of secondary
calibrabing fuels.

When comparing the individual calibrating fuels (extreme points
of the scale) with the primary calibrating fuels, the secondary calibrating

fual serves as & test fuel.

Has & =

.- e s e mimary calibrating fuel mixture is mad 1
ot atttrnarssansdar S554 primary calibrating fuel mlxture 5 made up by volume, while the

socondary is made up by welght s ;
¢ v

16. Relationship betwaen the primary and s)condary calibrating fuels
is represented by & grash, the abscissa of which represents the percentage i
of o secondary calibrating fuel in mixbure with another, and the ordinate
papresents corresponding percentages of iscoctane in mixture with normal %

RESTRICTED
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heptane (octane rating). The sample greph of the transfer-geale 18
ghovm on [igure 2 (sample Transfer Seale from Sgcondary to Primary

Calibrating Fuaels)s For igooctane with =9 & separate graph ig shovm,

figure 3 appended .

The rating difference petwoen two mix
’ ratings lees than 100 should not exce
the difference should

tures of secondary calihrat=
od 2 cotane unite,

ing fuels for octane
ratings in excess of 100,

and for thoge with cutane
& of one calibrating fucl in mixture

not exceed 10 percent of the conten

with the others

the scale for !Iscoctane + B=9", the difference between two

In using

calibrating fuels ghould bo ag followsd

EQUIVALENES OF ISOOCTANE DIFFERENCE REINEEN GALIBAATING FUELS ACCORD-

B=9 MILLILITER PER KILOGRAMD ng 70 89 CONTENT IN
MILLILITERS PER KILOGRAM

Up to 05 0.2
From 0.5t 1.0 044
From 140t 145 045
From 1.5 to 3.0 1.0

1.5

In excess of 3.0

for sach individual engine.
g the 3810

17. The gpansfer-senle must be conshracted
To construct this scale at least 4 points are needed involvin

"ard 90 percent, 95 percent and 100 purcent igooctanes in mixture with pri-

mary calibrabing fuels,

14, e hechock of the scalawmr’y' galibrating. fuels. should be

nade after overhauling and cleaning carbon from the engine, after checking

the tc@npra#ure-measuring devices, and upon changing secondary calibrating

fuelse When checking the seale, examination of the two extreme points ie

usually sufficient
Diserepancy in the chackpoints should not exceed 0.5 octane unitb

£ the scales For greater discrepancies, the

on thé corresponding points 0

NESTOIGTED
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engine and the neasuring instruments ghould be inspected, and the geale

taken off again.

VI, PERMSSIELE DISCREPANCIES BETHEM PARALLEL DERERNINATIONS

19, For a given engine and fuel, the diacrepanciea between parallel

detorminations of octane rating ghould not differ more than+0.5 octane

unit from the average result of the testa
20, For teste conducted in different laberatories, this diserepancy

ghould not differ by more than 1 ocbtane unit from the arithretic mean of

the tests,
Descripbiop of the Apparatug
vlawkesha)

n tho determination of octane ratings; @ CFR Vsl ¥iation mothod

1-C installation shovn on figure 4 is useds

mt_@_g; General pummb View of the Installation
1 - lMicromax Potentiomater !
2 = Alr intake pipe
3 = Alr heating tank
‘4 - Electric air heater
5 -‘M.r thermometer
6 - Water inlet to the condenser
7 = An opening for the cooling liquid provided with a cork
8 = Thermocouple :
9 - Compression micrometer
10 = Crankcase
11 - Crankcage oil intake p:\.pe ‘
12 = Light glass to observe the crankease 0dl level
13 - Crankcase oil drain opening
14 = Cylinder ﬁighpaning handle
15 = 0Ll filter ‘
16 - 0il cooling water jacket 3
17 - Water outlet from ﬁl‘qe‘;o.ﬂ. radiator
18 - Mir-condibioning freszing column

RESTRICTED
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' floating piston pin and the’ camshaft-

are :Lnsta.llad on the‘ba'
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1. Ihe Bnging
A four-cyele one cylinder internal combustion enging with a variatle

compresgion ratio froxi\ 4 to 10 ig useds The cylinder and the cylinder
nead are cast in one plecae Compresgien is varied by means ol & worm gear
mechaniem and the cylinder is pressed upward by four gpringe. The piston
ig mado of aluminwn with five rings, of which the three upper onee are
comprasaion: x';tngs‘ end the lower two &are oil rings. The upper valves are
of the suspension type. Valves are faced with gtellites The crankease is
made of cast iron with twe plston countertalancos. (It is pernissitle to
ueﬁl‘l" crankcagéiin the motor mebhod, (OST 511-41, In this gvent two
ventilated openings, 12,7 millimeters or 0.5 inch in diameter, are to be
dpilled in the crankeace wall on the side of the transmission pinion gear
and above the oil levels These opehings are necessery in order %o equalize
pressurc batween the pinion gear box and the crankeasc.) Size and con-
af,mcb.i.on of the engine are eimilar to those of the engine used for testing
of fuels by bthe motor method (QOST 511=41) . Ignition is effected by meand
of air induction coil, of which the primary current is supplied by a 110~
volt, 220-watt IC generator contained in the installation, or by a magnetos
Spark advance ig indicated by a neon tube placed inside a rotating hard
rubber disk on the crankshaft s
Starting and braking of the engine ig effected by a ghort-cirenited
ayﬂchronous electric motor, 220/380 volta s 50 cycles, connected to the
engine by means of o belt transmission. This motor starts the engine, and
during ?erabion brakes the engine and keeps it going at & congtant nunber
w.\;.'re:oluti;;s.per minute (1200%£12)s The cylinder cooling ig of the
thermosiphonic avaporator hype, andbetlwlene glycol..is the cow PN 0 _
Iubrication of the eng:&.na ig effected by a pressure punp, located in

the crankecase and dalivaring o:Ll to the main and connacting rod bearings,

To cool and. filter the crankc 8 o:i.l,

the oil filter and water radiator

roved for Release 2012/03/23 - CIA-RDP82.00039R0
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The follovwing are the engina dimenelonst

ALON RPN ABLGH BRI

Diameter of the oylinder (inches) 3425 3425
Length of piston gtroke (inches) Leb 445
Cylinder displacement (milliliters) 0.612 0.612
Valve diameter (inches) 1.187 1.187
Connecting rod bearing diameter (inches) 2.23 2.25
Connecting rod bearing length (inches) 1.625 14625
Front main bearing diameter (inches) 2425 225
Front main bearing longth (inohes) 2400 2,00
Rear main bearing diameter (inches) 2:25 2,25
fear main bearing length (inches) 4425 4,90
Pigton pin diameter (inches) 1.25 1425
Disbance between connecting rod centers
(inches) 10.00 10.00
Tpanemission pinlon gear width (1:10151::) 1.00 1.00
Number of piston rings 5 5
Diameter ol oxhaust ‘pipe (inches) 1.25 1.25
18 18 [3ie]

Sparkplug diameter (inchea).
LS4 £ stondard ’s 48 meno]
Approximate weight of engine (kilograms) 300 350

Approximate weight of ingtallation
(kilograms) 850 1000

2. Carburetor
The carburetor has thres separate floatimt chambars with three fuel

tankss Bach floating chamber has its ovn fuel spraying nozzle and a

graduated glass scale for marking *ohe level.

Turning a serew a‘ohachman‘a lowers and ra:i.ses the fuel tank and‘ ccn‘brbls

the level (mlxture content). Bwitchover of the fuel ‘aanks is effected by 8

Sueh carburetor ooné‘aruchign allows,bha engine to run

RESTRIGTED

=15 -

- ghree=way pet codk.
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on various fugls without firet ghutting it off.

‘Phe carbureter has a herizontal jet and diffusor with a diameter of

194 0,025 millimeters (0.75=0.C0L inehes) .
Mixture content is regulated geparately for each flout
atormined by the nozzle diamgtar.

W chanber,

while the fuel level is d

No standard throttling valve ig useds

A heat i.nmlahing metallic screen ie ingerted between the carburetor

ard the heater for the mixture. & gpecial 19 millimeter aopper-asbastos

gasket is placed petween the screen and the intake pipe, and a similar

ndard gasket between the carburator and the scresn.

eater for the mixture is located on the intake line be-

gta

An electric b

tween the carburetor and the cylinder. The neater is placed in such a way

that the opening between the plates comes opposite the carburetor intake

pipe, the ond of the piates being from 3-6 millimeters below the center

of the carburetor cutlet pipe. Phe mixture bhermometer must be 80 inserted

tor intake pipe 4:75L 0425
he intake

ghat the mercury bulb is centered in the carbure

millimeters away from the contral axis of the vertical portion of t

pipe and 0.8% 0.25 millimeters away from the outlet pipe flanges

3. The d Sy
he intake air must have its humidity controlled (paragraph 5). 1Mo

obtain this camtrol, the installation Lis equipped with an ice column.

Phe ice column consists of a sinc reservolr 2.4 by 0.4 meters, made

of sheet iron, and having a layer of asbestos tnsulation 63+5 millimeters

bhicks

Tnaide the colwm, 102 millimeters from the bottom, is placed a wire

mash having 12-5-miilhneharu openings. The mesh 1s covgred with a layer.of

ico ab least 450 millimebers highs
The ice column communicates with the carburetor through a pipe and an
equalizing tank. The air enters the engine as follows?

Exterpal air is admitbed into the Lice column through an opening in"‘ahe

1 ce~chamber covelrs The ice=

pipe located within the ice layers, bascomes cooled to about O degrees Ge;a“_ai?

NESTRIGTED
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grade, and gaturated with 3.3=4 grane of water vapor per kilogram of
dry air. lext the air is adnitted into the equalising air tank, warmed 7
40 52 degrecs Cantigrade and finally drawn inte the carkuretors
The alr nov becomas mixed with fuel and heated to 104 degreecs Centi-
grade before paseing from the carburetor into the engine. The ice colum
ig loaded with iee cubeg, about 50 millimeters on' & sides larger pleces
of iee will form too free air charmels, while gmaller pieces will :mead.‘a‘
the delivery of alr to the enginee
gonetruction of the {ce=colum pernits replenishment of iece without
stopping the engine, the neltad ice in the column being removed through
a drain.
Nober If the humidity of the air during the tests
ig botween 3.5-7 grams of water vapor per 1 kilo=
gram of dry air, usé of the ice column is not

mandatory .

4+ Measuring Apparatug

Apparatus for neasuring wwkcrce are the thé;mocouple and the
potentiometers

The thermocouple is made of fe'ﬂ*a-canstantzm alloy (type 15-05=24),
and is screwed into the cylinder heud.

The thermocouple is connacted to the mioromax potentiometer, which

indicates thermocouple temperatures in degrees Fahrenhoit.

The apparatus must be accurate within 2 degrases Fahrenheit (1.1 degree

1 e’ e onasiaias Centigrade).
: ! L4 g . e ws oz . s N -
5, Regulabion of the linging and Apparatus : :

(a) Ignition interrupter gap = 0,635 millimeters (0.025 inches)
(b) Sparkplug electrode gap = 0.01-0,025 inchas (0.25=0.635 millineters)
() Sparkplug make - f-11-64A Champion with internal electrodes

(d4) Valve clearances for a cold engine should be:

Intake valve = 0.2 millimeters (0.008 inches)
Ixhaust valve =~ 0.25 millimeters (0,01 inches)

RESTRIGTED
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(e) Pnases of distrilutioent
Vmen checing valve overlap, wth valve elearances should be
0.25 millimeters, and the following overlap sett
: Intake valve opens = 10 degrees past tep dead conter

Inteke valve eloses = 34 degrees past top dead canter

Exhaust vaklve opens - 40 degrees before bottom dead center

 Exhauet valve closes =~ L5 degrees past tottom dead center

N M&gtammg of the Engine and Apparabus
1) Daily Maintenance

(a) Prior to operation, check the clearances and condition of
valves, sparkplug and the ignition interruphers

Should foreign deposits be found on the contacts of the interrup-
tor, scrape them off, or raplaca the contactse.

During sparkplug ingpection, pay particular attention to the
eunditlon of tha porcolaln and bto the deposibs of lead. Lead must be scraped
off; the sparkplug should be replaced Lf cracks are found in the poz?cela.in.

() Carbon must be cleaned off the lowar end of btho sparkplug.
(e¢) Tappet rocker arms are to be lubricated and the valve oil cups

£41led with crankecase oil.
(d) ‘est the compression: by turning over the enrine flywheol by

hazids

(e) Fuul bank filbers are to be inspected and, if necessary, cleaned
with pasoline or benzene and blown out with compressed alr.

(£) Upon shubting down the engine, tho crankshaft Lis to be so
tumed that both valves are closed.

(g) Bupty bhe fuel tanks.

2) Periodie Maintonance
(a) The aﬁgine ghould bo cverhauled‘and carbon removed from the

cylinder head, piston and valves after every 100 hours of opsraticn at least,

sometimes oftarier, depanding on the ‘genami operating étability of the eng:i.né
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judged by erroneous digserepancies in the thermocouple readingss
lokay Ervenaous thermocouple readings could be
due to the deterieration of the dry cell that
fagds current to the potentioneter. In this

cage, replace the dry elemant.

(b) In overhauling the engine, carbon must be removed from whe
pings, piston and valves. The cylin‘der interlor mast be examined clogely
and the cylinder mirror thorsughly cleanede.

Cylinder wall wear of 0.15 millimeters, conteity of Ol
millineters or ellipticity of 0,06 millineters requires replacenent or
reboring of the cylinder.

(c) Clearances between the valve stoms and vulve guides should
be: 0,063%0.012 millimetors for the intake valve and 0,09=0.012 milli-
meters for btha exhaush valve.

Valve guides should be replacad when the upper 1imit of clearance
excaads 0,025 millimeters. R

Carbon must also be chipped off the valve guides when the
engine 1s torn down ¢

(d) Upon reassembling the engine, pour korogine on the valvea to
check rescatings

(e) After the engine has been agsembled, run it for a£ least fowr
hours, beginning with a 1oV compression that is gradually increaseds

(£) ';Jha crankcase oil is to be chaﬁged after 30 hourg of engine

operation.

(g) The gparkplug is changed after 100 hours of operabion and
of benor depending on its conditlone e s e e e e aia T L Ty .@.‘-‘""’M,‘

(h) The cooling system musb be cleaned and washad out frequentlye
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